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INTRODUCTION 
This Report has been prepared in an endeavour to show in 
detail the results of the propagation work carried out so far within 
the Lancashire River Board Area. 
I wish to acknowledge with thanks the help and encourage-
ment given to me by the Members of the Lancashire River Board 
and especially would I acknowledge the help given by Mr. H. 
Thomas, ph.c., M.P.S., Chairman of the Fishery Committee of the 
Board, and Sir Harold Parkinson, K.B.E., J.P., Chairman of the 
Propagation of Fish Sub-Committee of the Board. Without their 
help many of the schemes now coming into operation would not 
have been implemented. 
Decisions made by the Propagation of Fish Sub-Committee 
of this Board will be found as an Addendum and may be of value 
to persons interested in fishery development within the Lancashire 
River Board Area. 
I would also acknowledge with thanks the help so freely given 
by all the Board's Water Bailiffs. Credit is due to Head Bailiff 
Parker, who has been responsible for producing the graphs and 
illustrations in the Report, and for many of the statistics herein 
recorded. 
L. STEWART, 
Fishery Officer, 
Lancaster. 
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SALMON PROPAGATION IN THE 
LANCASHIRE RIVER BOARD AREA 
Salmon, to survive, must live in two different environments, the first 
stage of their life cycle taking place in a freshwater environment which 
produces growth to a size necessary to allow them to migrate, as smolts, out 
to sea. The sea is the second environment over which we have no control 
whatever. Propagation methods so far employed have tried to produce a 
sufficiency of smolts to maintain adult stock. 
The following charts indicate the numbers of fish caught in the Board's 
area by netsmen and rod fishermen from 1937 to 1960. Fig. 1 gives details 
of what could be termed a national average, the catch figures being taken 
from Annual Reports from the Cumberland, Devon, North West Wales, 
Avon and Dorset, Wye, South West Wales, Severn, Dee and Clwyd and 
Usk River Boards. The average catch for the Lune compares very favour-
ably with this so-called national average (see Figs. 2-3). Salmon and sea 
trout catches in the Rivers Ribble and Hodder from 1937 to 1952 are very 
similar in pattern, the peaks and declines in numbers of fish caught are 
visually demonstrated in Figs. 4-5. 
The Lune Chart for 1952 to 1960 shows a fairly even "take" of fish, 
and the same even "take" appears to apply to the sea trout caught. When 
considering the Salmon catches on the River Ribble since 1952, a serious 
decline will be noticed, and this decline is vastly different from the stability 
which is evident in the River Lune. The work of Salmon propagation 
coupled with the removal of sewage discharges from Lancaster to Stodday 
on the Lune Estuary, may have contributed to the more even pattern of 
fish caught. 
In the case of the Rivers Ribble and Hodder, stocks have decreased 
rapidly in the last eight years and Fig. 4 shows this falling trend. 
The River Wyre stock is almost non-existent and perusal of Fig. 6 
will show the decline over the years. Salmon and Sea Trout catches on the 
River Wyre are too small and too variable in pattern to enable a conclusion 
to be drawn, but it is reasonable to state that the river is moribund. 
The catch figures for all local rivers are open to grave doubt as to 
authenticity. This doubt in numbers of fish caught makes it even more 
necessary, if results of propagation efforts are to be assessed, for census 
traps to be placed on the Rivers Ribble, Wyre and Kent. 
The decline of Salmon stocks in the Ribble has always been blamed 
on conditions prevailing in the estuary, and whilst these conditions are 
far from satisfactory, the investigations carried out into siltation of redds 
on the Ribble, and, indeed, on the Wyre, may be the principal cause 
of declines in salmon stocks. Between 1937 and 1952 large catches both 
of salmon and sea trout, were taken from the River Ribble, and these 
catches were obtained in spite of pollution in the estuary and a higher degree 
of pollution in the area below the Calder. 
In 1947, draining of the fells commenced in the upper reaches of the 
Ribble (i.e., Ribblehead) and the effect on the river of this open "gripping" 
is now becomingjobvious. In 1947 small open channels 12 inches wide and 
9 inches deep were cut in the hills in the form of "herring-bone." The 
main grips have now eroded into large drainage channels varying in width 
from 6 feet to 12 feet (see photograph below), with depths greater than four 
feet. 
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This land drainage activity is responsible for the quicker run-off of 
water that now occurs, with associated increase in bank erosion on the upper 
sections of certain rivers. All contribute to the harmful effect on Salmon 
redds, and is a reason why mortality in deposited ova is high. All the peat, 
detritus and gravel from these "wash-outs" are deposited somewhere in 
the River Ribble, and the wash down of silt has occluded many of the 
spawning stickles by sealing the interstices in the bed. 
As a result of better farm husbandry, similar conditions, but to a lesser 
degree, apply on other watersheds. The ever-increasing use of synthetic 
detergents and hyprochlorites may have an effect on the abundance or 
otherwise of food supplies and efforts will have to be made to offset the 
hazards arising from land drainage and the changing characters of many of 
our rivers. 
Stocks of migratory fish in the Rivers Duddon, Leven, Crake and Kent 
appear reasonably stable and apart from dealing with the mechanics of these 
rivers (i.e., altering weirs, opening up of headwaters and fixing screens to 
mill races) little propagation work is required at present. 
It is the aim of the Board to re-establish migratory fish in the Ribble, 
Hodder and Wyre, and these rivers over all others present the main problem. 
Any future projects will have to embrace schemes for increasing the natural 
productive capacity of the rivers thereby to develop as many smolts as pos-
sible. It is likely that this development will have to be done by artificial 
means, for the rivers, in their present state, do not produce naturally a 
sufficiency of smolts to maintain adult stock. Stocking, therefore, will have 
to depend entirely on the circumstances obtaining in each river, and in-
formation on investigations into these circumstances are given in the follow-
ing pages. 







METHODS OF PROPAGATION 
Since 1956 the following stock has been implanted :-
From 1951 to 1955, 639,000 salmon ova and 150,000 sea trout ova were 
introduced into various rivers, and from 1956 to 1961 a total of 5,416,000 
salmon ova and 1,673,000 sea trout ova have been planted. Investigations 
into the numbers of under yearlings developing from this stock have re-
vealed that the number of young fish surviving from this method of propa-
gation will be very low indeed. 
In addition to the ova implanted and itemised above, investigations 
have been carried out to determine the results of re-stocking with salmon and 
sea trout fry, both fed and unfed. This work is still proceeding and the 
following numbers of fry have been introduced :— 
No fry were introduced prior to 1956 and to date a total of 1,964,000 
salmon fry and 124,000 sea trout fry have been produced. 
In the case of fed fry, feeding extends over a period of four to six weeks 
thereby allowing for implantation into various rivers when conditions are 
most favourable; suitability depending on temperature and availability 
of natural food. 
During this work of implantation, predators, i.e., brown trout and 
eels, have been removed. 
The implantation of the ova has been effected by the following methods: 
Type 1 Horseshoe Method. 
Type 2 Open Bath Method. 
Type 3 Alaskan Method. 
Type 4 Vertical Plastic Tube Method. 
Type 5 Vibert Boxes. 
Type 6 Kashmir Boxes. 
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No. 1.—The Horseshoe Method. 
This type of redd is constructed with large stones' placed on a pre-
viously raked river-bed, in the shape of a horseshoe (Fig. A). 
The walls forming the horseshoe are loosely packed inside with gravel 
to prevent the ova, later to be implanted, from being swept away down-
stream. Redds of this type have an open end facing upstream (see Fig. A). 
Ova is poured into the horseshoe area by means of a watering-can or plastic 
pipe and the whole is carefully covered with clean, washed gravel (see 
Fig. B). The area of the redd is approximately 6 feet long by 4 feet wide and 
holds about 3,000 ova. 
INJECTING OVA INTO HORSESHOE-TYPE REDD 
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No. 3.—Alaskan Method. 
A hole about 3 feet in diameter and 10 inches deep is excavated in th< 
gravel. Large stones are placed in the centre of the excavation and a 2-incl 
diameter plastic tube is inserted into these stones at the upstream enc 
(see Fig. D). The whole of the area excavated is then filled with clean 
washed gravel. The eggs are implanted by being poured into the tube anc 
several buckets of water poured down afterwards disperse them successfully 
throughout the area of the redd. 
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No. 2.—Open Bath Method. 
A galvanised bath, from which the bottom has been removed, is 
placed 9 inches deep in a hole made in the stream-bed. The bath prevents 
water from flowing into the redd during construction. Stones 3 inches 
or 4 inches diameter are now placed in the bottom of the bath and approxi-
mately 3,000 ova are poured on to the gravel and stones within the bath 
itself. The ova is covered with clean gravel (see Fig. C). The bath is then 
removed, and water flows through the" redd in the normal way. 
INJECTING OVA INTO ALASKAN-TYPE REDD 
No. 4.—Vertical Plastic Tube Method. 
An area of gravel approximately 6 feet by 4 feet is scooped out of the 
river-bed to a depth of 9 inches. Three plastic tubes 2 inch diameter are 
inserted at various points in the excavation, each tube being held vertical 
by large-sized stones (Fig. E). The ends of the tubes are notched as shown 
on diagram Fig. E. 
When the tubes are in position, the washed gravel is replaced. Follow-
ing upon this, 1,000 ova are poured down each tube. Water being poured 
down dispersing the eggs into the gravel. 
Fig. E 
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INJECTING OVA INTO THREE-PIPE-TYPE REDD 
No. 5.—Vibert Box Method. 
Vibert boxes are made of Perspex and measure 3 inches by 3 inches by 
2 inches, each box holding approximately 500 ova. The sides are perforated 
to allow a flow of water through the box and also to allow the alevms to 
emerge. A small excavation about 9 inches deep is made in the river-bed. 
The boxes are placed in this depression, care being taken to ensure that a 
layer of clean gravel is beneath the boxes. The boxes are then covered with 
gravel and small stones, and the locations marked to enable the efficiency 
of the hatch to be determined. 
No. 6.—Kashmir Box Method. 
This method of development has been used extensively in the Northern 
Area of the Board. A Kashmir box comprises four wooden sides, a per-
forated base and. a wooden lid, the size being approximately 2 feet 6 inches 
by 2 feet by 4 inches deep. An excavation is made in the bed of the river 
and the box is placed in situ and packed tight with gravel around the sides. 
The hinged lid is opened and fine gravel is placed on the perforated base 
of the box. Approximately 7,000 ova are laid on this gravel, the lid is then 
closed and the subsequent development of ova and alevins can be observed. 
All of these methods have, their advantages and disadvantages, but the 
major cause of failure results from siltation, and the clogging of redds by 
sand silt and vegetable detritus. If this danger was not present, then the 
above methods would give a reasonably good percentage incubation of 
ova, but incubation of ova, of course, is only the first stage of successful pro-
pagation. 
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INVESTIGATION INTO RESULTS OF OVA PLANTING 
Having used the above methods throughout the area, redds were 
examined to investigate the percentage of hatchability of the ova so im-
planted, and also their survival to the alevin stage. 
During 1958 it was found that a considerable amount of ova was lost 
as a result of spates filling the redds with sand and silt. Stones exposed in 
redds showed patches of blue-black staining similar to those found in the 
bed of a stream subjected to organic pollution. Similarly discoloured stones 
had been found when opening redds made during 1956 and 1957. No dis-
coloured stones were to be found in the streams other than where redds had been 
made. From this it was concluded that the staining must be the result of 
decomposing ova. 
Redds were carefully observed during ova incubation, and when 
alevins appeared under the surface of the gravel forming the artificial redds 
(made during 1959), then the redds were carefully opened. The redds had 
become filled with sand and silt almost to the level of the surrounding 
stream bed. Live alevins were found buried in the sand and silt down to a 
depth of about two inches, but below this depth no ova had hatched. Dis-
colouration of the gravel indicated that all the ova had died. 
In the Spring of 1960, in an effort to prove that ova mortality was due 
to an inadequate oxygen supply caused by siltation, the following experi-
ment was carried out. 
Five cylinders, six inches long by one and a half inches in diameter, 
were made from a diamond mesh plastic material. In each cylinder one 
hundred eyed ova were placed. Two of the five cylinders were placed in the 
gravel of the artificial redd nine inches below stream bed level. These two 
cylinders were covered with gravel to a depth of six inches. Two more 
cylinders were placed on the top of this gravel about two inches below the 
surface of the stream bed. These two cylinders were also covered with 
gravel. 
The fifth and last cylinder was placed in a hole in the centre of the redd 
five inches below stream bed level. This cylinder was planted in such a way 
that it was easily accessible for inspection at any time. This cylinder was re-
moved from the redd on seven occasions and washed free of silt; only three 
dead eggs were found during incubation, but as it was desired to simulate 
as nearly as possible the conditions likely to obtain in a redd (with the ex-
ception of the removal of silt) these dead eggs were not removed. 
Twenty-seven days elapsed between planting the five cylinders and the 
hatching of the eggs. The four cylinders buried at different levels as above 
mentioned, were not interfered with in any way during incubation. After the 
twenty-seventh day, the whole of the redd was excavated. In the fifth and 
accessible cylinder a 94% hatch had been achieved. The two cylinders two 
inches below the stream bed level were covered with sand and silt. One con-
tained eleven live alevins, twenty-six dead alevins, and sixty-three dead ova. 
The scond cylinder contained fifteen dead alevins and eighty-five dead ova. 
All the dead ova in the cylinders had a slightly bluish tinge. When the two 
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cylinders nine inches below the stream bed level were removed it was found 
that all the ova had died and were putrifying being bluish-black in colour. 
This experimental redd was made in good-sized gravel, in fast-flowing 
water, and was at all times covered by a minimum water depth of four inches. 
The 94% hatch in the accessible cylinder was achieved solely as a result of 
washing and removing silt. Had this not been done, the ova would have 
suffered the same fate as those in the other four cylinders. 
In 1960 and 1961, many artificial redds had been opened in feeder 
streams in the Rivers Hodder, Wenning and Lune. Conditions similar to 
those found in the experimental redd and described above, were found. 
From all the ova planted, 95% had been lost as a result of siltation. 
Following on from these intensive investigations, it has been found that 
a fast flow of water does not prevent siltation, but the velocity of the water 
does have a bearing on where the silt will ultimately be deposited in the 
gravel. The quantity and granular size of the silt carried downstream in 
times of spate appears to be the major factor. Artificial redds which have 
been made in fast-flowing water have, in times of spate, become filled with 
sand and silt of a fairly large granular size, but during low water conditions 
the upper surfaces of this large granular silt becomes covered with fine plant 
debris, which occluded the gravel beneath. 
Over the last three years, investigations have shown that a few live 
alevins can always be found in the surface layers of this silt, hut below, dead 
alevins with partially absorbed yolk sacs are found. 
In most cases the silt, composed of large grains, 0.5 millimetres to 
1.0 millimetre in size, seems to be permeable to a depth of 3 inches which 
enables the ova to hatch and the alevins to develop. Smaller particles of 
plant debris deposited between the bed gravel, during periods of low water, 
provides an effective seal which appears to reduce the dissolved oxygen con-
tent to such an extent that eggs and alevins perish. 
The drawing Fig. 7, illustrates the section through a natural redd made 
by the salmon. Line A indicates the normal bed level of the stream and the 
black dots indicate the position of the eggs in the redd. 
Fig. 8 depicts natural and artificial redds after the levelling influence of 
a succession of spates. The effect of siltation on ova at various depths is 
given, and for ease of explanation the gravel layers have been divided into 
zones marked A, B and C. In the case of Zone A eggs can be found in nearly 
every case to have developed satisfactorily to the alevin and fry stages. 
In streams affected by silt brought down during spates, redds are 
usually silted up to the top of Zone B. In Zone B, the ova has developed 
normally, although buried in silt, and alevins are produced. These alevins, 
however, die at a later stage of development, usually when the yolk sac is 
25% to 50% absorbed. The cause of mortality at this stage is due to the lack 
of an adquate flow of well-oxygenated water through the redd. At an early 
stage of development sufficient oxygen may be present to maintain life, but 
as the fry develop, there is insufficient oxygen to support life further. The 
depth at which this mortality occurs is determined by the granular size of 
the silt, its permeability and propensity to allow a flow, of well-oxygenated 
water through the gravel. 
In Zone C, all eggs perish. There is no development to the fry stage 
and a blackish-blue discolouration is generally found in dead eggs. The lack 
of oxygen causes the ova to putrify leaving a foul, stinking mass of dead 
eggs in the redd. 
What independent evidence, that silt is detrimental to salmon eggs can 
be produced to support our own findings ? 
T. A. Stewart, Scottish Home Department, Pitlochry. 
Extract from the "Salmon and Trout" magazine, No. 158, January, 
1960, page 54, arising out of a paper given on land drainage to the Salmon 
and Trout Association Conference in London : 
"The salmon trout, may go upstream and find a gravel bank as stable as 
ever it was and perform its reproductive functions and hide its valuable 
cargo in two feet of gravel, but if in the next week or month down comes a 
load of silt from the hills, those eggs may as well have never been de-
posited there. There is not much we can do about it." 
K. A. Pyefinch, Director of Research, Scottish Home Dept., Pitlochry 
"Trout in Scotland," published by His Majesty's Stationery Office, 
page 7 :— 
"Spates may, however, carry a large amount of silt in suspension at 
times which can be a potent source of damage to young fish in the gravel. 
The effect of silt in all stages from the egg to the late alevin and fry stage, has 
been investigated and findings may be summarised by saying that provided 
exposure to silt is not too prolonged, or the silt load of the water is not un-
usually great, probably little damage will occur from this cause." He goes on 
to say, it was found that if trout eggs were placed in suspensions of silt from 
the bed of the stream, they quickly became covered with a coat of sediment 
which stuck to the eggs which was difficult in dislodging. All ova kept in this 
condition died, the few alevins which did succeed rupturing the egg mem-
brane, failed to emerge. When this experiment was repeated, using eyed ova, 
some could survive short periods of exposure up to 48 hours. 
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J. D. Brayshaw, "Salmon and Trout Magazine," No. 158, dated 
January, 1960, page 94 
" I do not think the survival in the gravel, in the Avon, is as good as it 
is in the northern rivers. We have dug out a great many redds where 80 to 
90 per cent of the eggs were dead." 
These comments are only a few of many that appear to give support to 
what applies in some of our Lancashire rivers. 
There is, depending upon the geological composition of the catchment, 
a siltation problem present in greater or lesser degrees in all areas of the 
Lancashire River Board. \ 
In the Northern Area of the Board, i.e., the Lake District, siltation does 
not present a major problem in propagation. On the River Duddon there is 
little or no siltation and ova appear to develop normally. Samples of water 
from the River Leven, coming as it does from Windermere, when examined 
during spate conditions revealed little or no silt whatever; Lake Winder-
mere acting, no doubt, as a settling area. 
Siltation tests were carried out during flood conditions, on the Light-
water Beck, a tributary of the River Kent. A one-gallon bottle of water, 
subject to settlement and measurement, held in suspension an almost negli-
gible quantity of silt. It is known that ova do develop normally in this 
feeder to a greater degree than in other streams; giving 90% hatches. 
To ascertain the quantity of silt flowing down the River Lune during 
spate conditions, on 15th and 16th January, 1962, a one-gallon bottle was 
filled with water at Caton. The river water and its silt content was settled in 
an Imhoff Cone for a period of 48 hours. Results showed that for each 
250,000 gallons of water, flowing downstream on those days, If tons of 
silt were held in suspension. 
In the Lune the problem of siltation decreases nearer the headwater. 
In some of the feeder streams which have their origin in the comparatively 
barren hills of Upper Lunesdale, siltation of redds and the loss of ova is not 
so prevalent. 
In the Southern Area of the Board, i.e., Ribble and Hodder watersheds, 
the suspended solid content, during spate conditions, varies from 1.0ml. to 
2.5ml. per 1,000ml. Pipe drainage from the fertile land which comprises 
most of the Ribble Valley, always has "fine" solids in suspension, but the 
heavy siltation and "cementing" of the gravel on spawning stickles has only 
become apparent since the commencement of open gripping on the fells, 
a practice which started in 1946-47. In the Ribble and Hodder watersheds 
few streams can be found that will give a reasonable percentage hatch from 
ova, be they deposited naturally by fish or implanted artificially. 
On the River Wyre, the suspended solid content in water during spates, 
varies from 1.0ml. to 2.75ml. per 1,000ml. Siltation and "cementing" of 
gravel takes place in this river with the consequent loss of ova. 
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A STUDY OF THE SURVIVAL OF OVA PLANTED IN VIBERT BOXES 
Information on the planting of eggs in this type of box is now coming 
to hand. There is a pattern of success and failure emerging from the work 
carried out, and statistics indicate the survivals of eyed and uneyed ova 
planted in Vibert boxes in various rivers in the Board's area. 
The system of planting green ova was that advocated by W. M. Shearer, 
of the Scottish Home Department, Pitlochry, where all boxes were planted 
at a depth of 8 to 12 inches below the stream bed levels 
In Scotland, Shearer obtained the following results :•—• 
Year Survival—Burn A Survival—Burn B 
1955 98.4% 94.7% 
1956 88.6% 98.8% 
1957. 90.9% 96.8% 
Only in certain streams can Shearer's percentage hatchability be found 
to obtain. 
Details are given in Tables 2 to 6 of survivals from eggs, both green 
and eyed, planted in various streams. 
•Green ova are. eggs taken from a fish, fertilised and planted in the river 
gravel within two to six hours of stripping. 
An article by Mr. John G. Miller, writing in the "Fishing Gazette," in 
September, 1959, my be of interest:— 
"Some years ago when I first made use of these boxes it was indeed 
strange that all expert, and amateur advice, could be boiled down to that 
famous expression thrown at soccer referees: 'Dig a 'ole an' bury 'im.' 
Armed with such wisdom, it was a simple matter to visit the tributaries and 
dispose of the boxes. Many weeks later, when the eggs should have hatched, 
and the alevins should have been full of gnats and ambition to make their 
way in their watery realm, a search for the boxes brought to light matters 
that at no time had been given a thought. When placing the boxes in the 
redds it had been considered sufficient to make a mental note of the spot, 
augmented by a lone marker on the bank. Retrieving the boxes was not a 
matter of economy, but more so to find out the actual percentage of hatch-
ing. Of eight boxes placed in clear, pebbly streams of the tributaries, only 
two could be found. Something had, definitely, gone wrong somewhere, it 
being assumed that the markers had been trampled into the banks by 
wandering cattle. 
"Having to wait another year before new boxes were available the 
problem of viberting the tributaries was given ample thought. This time to 
make sure of matters, double markers and diagrams of the tributaries left 
no doubt as to where the boxes had been placed. On retrieving the boxes, 
after the allotted hatching period, they showed that many problems had yet 
to be solved if viberting was to prove successful. First of all, most of the 
boxes were filled with silt, and they could not have produced many alevins 
as the eggs had apparently perished by turning black, and shrinking to less 
than a quarter of their original size. (That those left could be held between 
the thumb and forefinger, gently rolled around to burst with the slighstet 
of pressure, proved that no alevin had been hatched from them). 
" I may be wrong with these deductions, if so will some expert please 
correct me. A rough count of the little black spots showed that the hatch of 
alevins had been a possible zero. It was clearly seen from the state of the 
boxes that not every tributary was up to standard as vibert redds." 
This blackening of ova as seen by Mr. Miller is typical of what is found 
in certain parts of the Lancashire River Board Area. The survivals shown 
(Tables 2 and 3) are for green eggs planted in vibert boxes in feeder streams 
on the River Lune. The average survival of 8% is very low indeed, especially 
when compared to Shearer's figures of 88% to 98%. 
In the case of eyed ova, the percentage survival in vibert boxes in-
creases to 97.3% for the River Lune, 98.8% for the Rivers Ribble and 
Hodder, 98.3% for the River Kent, and 81.3% for the River Leven (see 
Tables 4 to 6). These survival percentages accrue solely as a result of the 
rivers in question, during the period of egg development, being low in flow with 
no spates or dirty floods. 
The details given will emphasise this most important factor. The 
analysis on Table 5 shows that between 10th January and 12th February, 
1961, fourteen dirty spates were recorded, bringing down-river silt in sus-
pension. Eggs in vibert boxes planted in the Ribble watershed (Nos. 1 to 6) 
were destroyed completely, all as a result of siltation. 
Vibert boxes buried in the River Ribble (Nos 7 to 13) when no spates 
were recorded, indicated that low water conditions produced survivals amount-
ing to 98.8% (see Table 5). 
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THE VALUE OF KASHMIR BOXES 
For some years, more especially in the Northern Area of the Board, eyed 
ova have been developed to the unfed fry stage in Kashmir boxes; approxi-
mately 40,000 eggs being planted each year. In 1961 32,000 salmon and 
50,000 sea trout ova were placed in boxes in the River Duddon watershed. 
From the 82,000 eggs a mortality of 4,100 occurred, giving a production of 
unfed fry of 95%. This high percentage survival is obtained solely because 
the eggs can be kept free from silt. 
The following extract from the River Boards' Association Handbook 
for 1956, gives details of an experiment carried out by the Somerset River 
Board, which states :— 
"Results in 1953 when using vibert boxes were disappointing, the 
hatch being only 50%. On that occasion eyed ova were placed in vibert 
boxes buried in the gravel. When the boxes were lifted the dead ova were 
found to be surrounded by a fine silt. The following year the ova were 
planted in two different ways, some being in vibert boxes placed in gravel 
surrounded by wire netting on the bed of the river and the remainder in a 
modified Kashmir-type box, also placed on the bed of the river. The fol-
lowing results speak for themselves :— 
VIBERT BOXES KASHMIR-TYPE 
Buried in the Stream Bed On Surface of Stream Bed BOXES 
50 per cent. (1953) 25 to 27 per cent. 91 to 95 per cent. 
"This does not mean that the vibert boxes must be considered un-
satisfactory but merely that they were not suitable in rivers where they were 
used." 
GENERAL OBSERVATIONS ON OVA PLANTING 
In the foregoing pages, an attempt has been made to give details of 
results obtained from ova planted in gravel in certain rivers within the area 
of the Lancashire River Board. The picture is not one of complete success 
nor does it leave room for complacency. Many persons interested in salmon 
propagation advocating solely the implantation of ova, have visited the 
various sites and locations and have seen for themselves what can and does 
happen. 
Percentage survivals for man-planted ova in artificial redds is assessed 
as being between 2% to 10% in the worst cases, whilst the percentage of 
survival for natural redds is about 0.7% to 2.5%, depending on the redd and 
the particular stream. The percentage of survival for green ova in vibert 
boxes is about 8% whereas the percentage survival for eyed ova in vibert 
boxes is about 92%, but only in the best conditions. 
Percentage survival for eyed ova in Kashmir boxes is around 95% but 
only in ideal conditions. 
Here it is reasonable to state that the "ideal" is very elusive. No two 
streams have similar characteristics, if streams were uniform in character 
from an ecological and hydrological standpoint, then uniform results could 
be expected, but in practice this is not so. 
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MARKING AND EXAMINATION OF NATURAL SALMON REDDS 
Investigations into survivals of ova in naturally-made salmon redds has 
been in progress for some time, 
. During each consecutive spawning season redds have been marked by 
inserting two metal pipes, one at each end of the redd to be examined. Only 
redds in which female fish have made four or more cuts have been selected. 
The following method is used for the examination. A nylon fabric net, 
fourteen meshes to the inch, is attached to a metal frame measuring forty 
inches wide by twelve inches deep. This net is sited at the downstream end 
of the redd. Metal side wings are then attached to the net frame thereby pre-
venting ova being carried away by the stream flow. 
When the net is in position, the surface gravel is loosened and removed 
by hand. Eggs, deposited by the female fish in the crevices of the gravel are 
disturbed and carried downstream into the net by the flow of water. Re-
moval of successive gravel layers continues until the bottom of the redd is 
reached, found to be usually about twelve to eighteen inches below the sur-
face of the stream bed. 
When the lower layers of gravel are disturbed, patches of oil float to the 
surface; this oil film has been found to come from dead and decomposing 
eggs. 
The maximum number of healthy eggs so far found in any redd is 312, 
whilst the lowest recorded figure is three. Details are given in Tables Nos, 7, 
8 and 9 of actual counts of live egss found during the investigations. When 
analysing the findings it must be appreciated that accurate information on 
the number of eggs deposited by a hen salmon in a natural redd at the time 
of spawning is impossible to determine (see redds Nos. 14 and 15). Under 
certain conditions a hen salmon will make two or three redds—this is an 
additional complication which makes accurate assessment of the number of 
eggs in a natural redd most difficult to calculate. It must also be appre-
ciated that redds marked for future investigation must not be disturbed until 
the ova are eyed and that a number will perish and disintegrate in the 
interim, 
To ascertain the probable total of eggs deposited by a fish at time, of 
spawning, the following method has been adopted. 
Taking the weight of a female salmon at 91bs,, and allowing 700 eggs per 
pound of body weight, a potential of 6,300 eggs per fish is obtained. Allow-
ing two redds per fish this produces an average of 3,150 eggs per redd. In the 
50 redds examined the assessed total will be 157,500. A total of 4,403 healthy 
eggs were recovered when the 50 redds were opened. The average of 88 
eggs per redd gives an average survival of 2.83%. 
The redds examined were made by fish between the 6th November 
and the 10th December. 
In the case of redds Nos. 14 and 15, Table 7, these were made by two 
grilse and the redds were opened within three to four days after the eggs were 
deposited. Allowing for a grilse body weight of 5.51b. and 700 eggs per pound 
of body weight, the assessed total was 7,700, The total recovery from the 
two redds of 7,302 eggs tends to demonstrate, in part, the efficiency of redd 
opening, 



The following extract from the "Salmon and Trout" Magazine, dated 
September, 1946, Volume 118, page 189, may give support to our findings : 
"Salmon Redd Investigations—One very welcome piece of news 
in the report is that a start has been made on the efficiency of the natural 
spawning of salmon in this country. A small investigation was made last 
winter through the combined good offices of the Ribble Boards and the 
F.B.A., Mr. Le Cren and Mr. Hartley being the scientific representatives. 
Three redds were investigated in Long Preston Beck, near Settle. Full 
results are not yet available but it appears that very few ova were actually 
found compared with the estimated number from the size of fish (91bs.); 
but that in all redds infertile ova were very few.' 
The work done in New Zealand by Hobbs, to ascertain the success of 
natural spawning, is often quoted by writers emphasising the efficiency of 
natural spawning. The following observations are to be found on the above-
mentioned page :— 
" In the New Zealand experiment carried out by Hobbs, no serious 
attempt was made to recover the whole content of the a redd, it being 
held that the percentage of live or dead ova would not be very different 
among the eggs found and those not found—a reasonable assumption," 
This may be a reasonable assumption in New Zealand but in certain 
rivers in Lancashire it is certainly not the case. 
The following extract has been take from an article written by Mr, 
G. B. Hobbs, from the Journal of the Fly Fishers' Club, Autumn, 1961, 
page 46:— 
" For the investigation the river was divided into zones and the trout 
stock and the food calculated with reasonable accuracy by methods gener-
ally accepted in such work. The trout totalled about 2,4501bs., and mark-
ings and subsequent nettings established that the fish move about very 
little. In the lower water fish caught averaged about lib. and in the upper 
13o2;. Very few were over 21b. The spawning redds were chartered, 
found to be well distributed over the river and, from the number of trout 
and a count of eggs in sample fish and redds, the total of eggs laid each 
season was estimated at 900,000. The seasonal loss of eggs was ascertained 
to be half per cent, or less unshed by hen fish, 2 per cent, which fail to 
lodge in gravel, 33 per cent, which die of suffocation and other causes 
(more than in many New Zealand rivers), and 10 per cent, which are dis-
lodged by late spawners. Few, it was found, are lost by floods in a normal 
year, but in exceptional years the figure may be as high as 80 per cent. 
"The 900,000 eggs, it was estimated, result in a normal year, in 500,000 
fry. At the fourth month only 12,000 of these fry survice, and by each suc-
cessive year thereafter they are reduced to 3,000, 800, 220, and finally 
only 60 trout remain to start their fifth year. In those first few months 
9 7 | per cent, or 39 out of 40, fry die, and in each year thereafter 80 per 
cent,, or four out of five, of the remainder." 
It will be seen that from 500,000 fry, only 12,000 survived after four 
months of feeding, if is interesting to compare our survival results from fed 
fry planting with the results obtained by Hobbs from natural spawning, The 
average survival or 99 fry per 1,000 planted which has been found during 
investigations, indicates that at least 10,000 under yearlings per year sur-
vive from the 100,000 fed fry which are planted on Ribble feeders each 
season. 
SURVIVALS TO UNDER YEARLINGS 
Investigation into survivals of fry in various streams and their develop-
ment to under yearlings indicate that 1,000 ova produce 17,7 under yearlings 
and that 1,000 fry produce 99,1 under yearlings (See Fig. 9), (See Tables 
number 10 to 13 for details of survivals in various rivers). 
The statistics reveal the percentage survivals from ova, unfed fry and 
fed fry to the under yearling stage, i.e., a fish collected during September or 
October in the year of planting. 
Taking a norm of 1,000 ova approximately 18 under yearlings, in our 
rivers, will develop. In the case of unfed fry, 71 under yearlings from 1,000 
fry have been found to survive, but the figure is nearly 100 under yearlings 
for each 1,000 fed fry introduced. 
When dealing with productivity of the rivers 100 yards of nursery 
stream approximately 2 yards wide has produced 39 fish from ova, 33 from 
unfed fry, and 54 from fed fry. These averages cannot be taken dogmatically 
for all streams, for each varies in character. Next to the silt problem, the 
stream food potential is the most important factor in all propagation work 
for without food no production can be obtained. The figures given above 
are for average type of streams. 




SUMMARY OF INFORMATION GAINED FROM ELECTRIC 
FISHING OPERATIONS ON THE POPULATIONS AND SURVIVAL 
RATES OF UNDER YEARLINGS FROM OVA AND FRY 
PLANTING 
TABLE 13 
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FOOD OF VERY YOUNG FRY 
That chironomid larvae is the staple diet of fry is reasonably well 
established and reference to McCormack's investigations (Journal Animal 
Ecology 31, 305-316, July, 1962). The food of trout fry in two becks, is 
worthy of examination (p. 312). 
Insofar as the Lancashire River Board Area goes it has been found that 
chironomid larvae is most prevalent in the stomachs of fry and this food is 
the main diet during their early feeding stages. 
From the graphs (Figs. 10-11) it will be seen that chironomid larvae 
is available in drift in greater quantity during the months of May and June. 
Fry, therefore, planted during these months, after a period of artificial 
feeding will have a greater food source than fry planted during March and 
April, Where natural hatching produces a high percentage of emergence of 
fry from the gravel, this food shortage during March and April may be the 
reason why such a small percentage of naturally produced salmon fry sur-
vive to a further stage of development. 
In some very clean gravelly rivers in the area the downstream drift of 
chironomid larva is comparatively scarce. To combat this, fry have been 
planted with success in streams with a high silt deposit on the bed, such 
streams being totally unsuitable for implanting ova. Surveys have revealed 
a number of small feeder streams which are suitable, and these are used to 
the full for fry planting. Little value, however, can be gained from planting 
fry in any nursery streams until the chironomid larvae become active, a 
condition controlled to a large extent by water temperature. 
Percival and Whitehead investigated fish food supplies in Yorkshire 
rivers. The following chart gives the results of their findings and adds some 
support to the practice established in the Lancashire River Board Area that 
planting fry in streams with high bed silt content opens up to the fry a 
greater food availability. 
AVERAGE NUMBER FOUND PER SQUARE DECIMETRE OF 
DIFFERENT TYPES OF ENVIRONMENT—PERCIVAL AND WHITEHEAD 
The lesson to be learned from the above figures is abundantly clear 
and needs no comment. 
The above types of food, found as they are, in river beds with silt or 
no silt, must produce a greater or lesser degree of food conversion into fish 
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flesh. Therefore, to plant fed fry into streams with a larval availability of 
4,329 organisms must produce a good fish growth. 
In making this point the availability of food to young fish is dependent 
upon the drift downstream. As a result of too early an emergence from a 
natural redd, or from too early an implantation into some rivers, many 
thousands of fry must perish from starvation for although the potential food 
supply in the streams is good, it is unavailable to the fish because the water 
temperature during their initial feeding period is not sufficiently high to 
produce larval activity. It has been found that where fry have been pro-
duced in Kashmir boxes in warm spring-fed streams that their develop-
ment has been too fast, necessitating their planting out into feeder streams 
low in temperature, which has, in turn, inhibited larval activity. To intro-
duce fry into rain-fed streams of low temperature is foolish. It is unlikely 
that fry, in the early stage of their life will hunt for food, their supply is en-
tirely dependent on the fauna brought to them by the flow of water. If full 
advantage is to be obtained from the planting out of fry, the food supply over 
a whole length of river must be taken advantage of and fry must be planted 
thinly over the entire length of a suitable stream. 
That well-known naturalist, Wilson H, Armistead, writing in the 
"Salmon and Trout" Magazine, No. 7, in April, 1914, stated the following • 
" The first month is of the utmost importance to the river" (he was 
referring to fry), "on it depends more than on any subsequent period, 
what the stock of mature fish will be. We have salmon passes to ensure the 
presence of fish on the upper spawning beds, we have beck watchers to 
safeguard the fish and all sorts of protective legislation, but the welfare of 
the very young fry is overlooked. This is a disastrous oversight and it may 
prove to be the link in the chain of care bestowed on the salmon that is so 
necessary before we can claim to have accomplished any really important 
results." 
It is a pity that Armistead's observations were not put into practice in 
1914. If this had been done, it is possible that over the years an increase in 
fish stocks may have resulted. 
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AN INVESTIGATION INTO AVAILABILITY OF FOOD SUPPLIES 
/ 
Over the last two years the quantity of food available in. many rivers 
has been investigated. This work has been done to find suitable streams for 
implanting sea trout and salmon fry. It has not been possible to make com-
plete biological surveys of each nursery stream, nor has it been possible to 
assess the actual volume of larvae available to fish. To carry out work of 
this nature to its conclusion would entail a life-time study. It has been 
found at certain times of the year, notably in the Spring and Summer, that 
activity and emergence of certain larvae coincides with the temperature of 
the water. Information is available in present-day literature indicating the 
months when greater volumes of food are available. 
In the "Salmon and Trout" Magazine, No. 118, September, 1946, page 
12, Mr. C. Myers states "Natural food is better than unnatural food, and 
that midge larvae and zooplankton are the best food for trout fry." With this 
statement, no one would disagree, for this type of food would also be the 
best for salmon and sea trout fry. 
Again in the "Salmon and Trout" Magazine, No. 68, September, 
1932, page 2, J. C. Mottram wrote that his investigations showed that the 
quantity of food was seasonal and his method of assessment was to collect 
by a fine mesh net, the aquatic fauna carried downstream. This carriage of 
larvae downstream being known as the "downstream drift." 
The graph (Fig. 10) shows the numbers of chironomid larvae found in 
counts from his collections made during various months on the River Lam-
bourne, and shows the relative quantities of food available to fry. It will be 
seen that the greatest numbers of larvae are present in the months of May 
and June. Do these findings apply in the Area of the Lancashire River 
Board ? In 1959-60 investigations were carried out into the downstream 
drift of chironomid larvae on the Swindon and Thames Becks, tributaries 
of the Ribble, and found that similar conditions prevailed to those found by 
Mottram. The graph (Fig. 11) relates to these two streams and shows the 
drift which occurred between February and August in each year. From the 
graphs, the opinion may be formed that May and June are the months when 
the most prolific supply of suitable food is available to feeding fry. 
The following extract is from an article written by Mr. G. B. Hobbs, 
from the "Journal of the Fly Fishers' Club," Autumn, 1961, page 147 :— 
"Experiments reveal that a trout must eat 1.22 per cent, of its own 
weight of food each day merely to maintain itself, and, in addition, 4.21b. 
of food for each pound added to its weight. In summertime about 95 per 
cent, of a small trout's food consists of bottom fauna; in winter it is 98 
per cent." 
It will be seen from this extract that the quantity of food which must 
be available in rivers if good stocks of fish are to be maintained is consider-
able, and it will also be obvious from this that streams generally will only 
support a limited number of fish. 
How difficult or well-nigh impossible is it to over-produce any specie. 
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PEAKS OF FRY FOOD FROM RESERVOIRS AND LAKES 
Mr, C. Myers, in his book on "The Rearing of Fry," has advocated 
the utilisation of all food emanating from artificial reservoirs, and especially 
the food in compensation waters. It is agreed that all sources of water 
should be investigated, and to assess the value of the food potential coming 
from Stocks Reservoir an investigation has been made to ascertain what 
fluctuations, if any, occur in the sooplankton, and the time of year at which 
peaks occur. 
The graph (Fig. 12) has been produced from figures kindly supplied by 
the Fylde Water Board, and shows the quality of food developing in the upper 
15 feet depth of the Stocks Reservoir, This food is removed by filtration 
from the water distributed to the consumer, and does not come from the 
compensation water flume which is drawn from 87 feet below reservoir 
surface level, and is discharged into the Hodder. 
What evidence is there that the food in the compensation water from 
Stocks Reservoir, coming as it does supposedly for twelve months of the 
year, will produce a good head of well-developed under yearling fish ? On 
20th February, 1962, 440 yards of the River Hodder, immediately below 
the dam, approximately 12 yards wide and 14 inches deep, was electro -
fished. The total number of yearling fish found was 35 (brown trout) giving 
a ratio of one fish per 150 square yards area. The average length of these 
brown trout was 7 cm. The sample varied in length from 5.6 cm. to 8.3 cm. 
Their length is not comparable to that of fish introduced into streams as 
fed fry where we can produce 54 fry to each 100 yards of stream varying in 
width from 2 to 6 feet. No salmon or sea trout ova nor salmon or sea trout 
fry have been introduced into this section of the River Hodder, Therefore, 
the fry or under yearlings found would be those naturally produced by 
naturally spawned fish. 
It is a fallacy to think that there is always a large supply of food avail-
able at all times below a reservoir. The availability of food must depend 
always on the point at which compensation water is drawn off. Below a water 
depth of 15 feet there is likely to be very little zooplankton. If compensa-
tion water is drawn from a depth no greater than 15 feet, it is likely that a 
large supply of natural food will be avilable at certain times of the year. 
The graph of Stocks Reservoir Food Availability shows peaks occurring 
between May and June, but this food is strained off the water in the filter-
house and does NOT go into the river. 
There is very little life in the compensation waters from Stocks Reser-
voir and further biological investigations are proceeding. 
In corroboration of the above facts, Clegg in his book "Freshwater Life 
of the British Isles," shows in graphological form (Fig. 13) that the most pro-
lific period of food supply occurs between May and June. Again it cannot be 
over emphasised that this zooplankton in a lake is most prevalent in the 
upper 15 feet of the water itself. Below that depth, light penetration and tem-
perature is decreased in intensity to a degree which does not permit pro-
lific development. 
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THE GROWTH OF UNDER YEARLINGS PRODUCED, FROM 
OVA, UNFED FRY AND FED FRY 
Samples of under yearlings have been obtained from various rivers 
throughout the Area of the Board. These have been carefully measured, 
tabulated and analysed. Sea Trout produced from ova to the under yearling 
stage, average 6.8 cm. Sea trout produced from unfed fry to under yearling 
stage average 6.3 cm. Sea trout under yearlings produced from fed fry 
average 7.5 cm. Salmon under yearlings produced from ova average 7.3 cm. 
and in the case of unfed fry, 8.6 cm. under yearlings produced from fed 
fry average 8.8 cm. This growth rate investigation is of interest only; it 
must not be taken as demonstrating that a better length can be obtained by 
planting out fed fry, for food reserves and stream characteristics have a direct 
bearing on fish growth rates. (See Tables 14 to 19). 
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MOVEMENTS OF YOUNG SALMON 
Throughout the investigations into growth and survivals of young 
salmon resulting from implants of ova or fry, the extent of upstream and 
downstream movements of these fish were noted. 
As all streams used in propagation work are too small to allow of 
natural spawning by adult salmon, or in the case of larger streams are above 
impassable obstructions, the results of these investigations apply to fish 
developing from artificial implants of fry or ova. Where natural spawning 
takes place at various points throughout the length of a river or stream, it is 
not possible to ascertain, with any degree of accuracy, the amount of move-
ment which takes place. 
In the majority of streams very little movement of fry or under yearlings 
was observed. In all cases there appeared to be a tendency for young fish 
to move for a short distance downstream en bloc. Maximum population 
density was found in the area between a point 50 yards below the upstream 
limit of implantation and a point 200 yards below the downstream limit of 
implantation. Very little upstream movement had occurred, and only odd 
parr were found above 100 yards from the area planted. As stated, down-
stream movement was general over a distance of 200 yards but very few 
parr were found below 500 yards of the area planted, 
On the 17th February, 1960, 10,000 salmon ova were planted in Crook 
Beck (see Scale Map Fig. 14) in the area marked A. 
On 10th May, 1960, 700 fed fry were planted in the area marked B. 
On the 13th September, 1960, the Beck was electrically fished between 
points 1 and 6. The results are given at the foot of the Scale Map. 

PREDATION 
Predation by larger animals must affect fish stocks to a greater or lesser 
degree. It has not been possible to carry out large scale investigations into 
losses of fish by predation, but the stomach contents of a large number of 
eels have been examined. 
EELS AS PREDATORS ON UNDER YEARLING FISH 
Many articles have been written and various theories and observations 
have been made that the eel is a predator on immature migratory fish and 
ova. What evidence is there that these ideas are correct ? Elson in his in-
vestigations on salmon propagation reveals that 30% survival, without the 
presence of eels, can be secured. In streams where eels are present the 
figure drops by 50% to 15%. Dr. Jones, of Liverpool University, and Mr. 
H. Evans, of the Gwynedd River Board, in an article dated October, 1960, 
in the "Trout and Salmon" Magazine, state that they obtained, in February, 
March and April of 1961, 196 eels of an average length of 12 inches. These 
eels were caught by electro-fishing techniques in areas where trout and 
salmon spawned. The stomach contents were analysed and in only six eels 
were the remains of fish found. One eel had eaten two bullheads, two had 
eaten one bull head each, one had eaten three small minnows and one had 
eaten one large minnow. One eel had consumed a stone loach, whilst five 
had eaten brook lampreys. 
In February, 1961, eleven eels were caught in a river and seven 
stomachs contained caddis larvae and leaches. In March nineteen eels were 
caught in the same river, nine had empty stomachs , whilst ten had been 
feeding on the same type of food eaten by young salmon. Of the 37 eels 
caught on the River Lledr, eight stomachs were empty but the remaining 
stomachs contained food that was again similar to that eaten by young 
salmon. During March, 1958, eels were caught where salmon and trout had 
spawned, but none of the eels had eaten any of the fry seen moving about 
in the river. Out of 58 stomachs, 28 were empty of food whilst the remainder 
had been feeding on a diet composed of insect larvae. 
What information is available from our own endeavours in this direc-
tion ? Losses from eels are not so serious as was thought, In 1960 an examination 
of the stomach contents of 2,008 eels was made. The lengths ranged from 
12 inches to 34 inches. In 1,925 stomachs, only worms and larvae were 
found. Eighty-three stomachs contained fish and of these 23 contained the 
remains of salmoids. The 60 remaining stomachs contained stone loach 
and bullheads. All the 2,008 eels were caught during electro-fishing 
operations whilst the investigations were being carried out on fry growth 
rates and when clearing streams of predators prior to ova and fry planting. 
It is interesting to note that the eels were always caught during the day-time 
and when the water level was near normal, and a small scale investigation is 
being carried out during different heights of water and at different times of 
the day. 
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PREDATION BY BROWN TROUT 
The following investigations were made to ascertain the number of 
under yearling salmon parr which survived from experimental planting of 
batches of 1,000 unfed fry on feeder streams of the Rivers Kent, Duddon, 
Lune, Hindburn and Hodder. 
In order to ascertain the existing stock of fish, all streams were electri-
cally fished prior to implanting. All fish were removed from five streams; 
in the other five, the natural stock of fish was allowed to remain. All eels were 
removed. For purposes of investigation, samples of four fry were taken from 
each stream at intervals of two and four weeks after planting. For counting, 
the parr were recovered by electrical fishing. 
Fishing 
Some streams were fished throughout the full length, others were fished 
over an area of from 500 yards downstream to 50 yards upstream of the area 
implanted. 
RIVER KENT 
No. 1 High House Beck 
Existing Fish Stock : 105 brown trout from 2 inches to 9 inches (removed) 
Implanted, 13-4-60 : 1,000 unfed fry 
Recovery, 11-9-60 : 71 salmon parr. 
No. 2—Borrans Beck 
Existing Fish Stock : 150 brown trout from 2 inches to 7 inches (not re-
moved) 
Implanted, 13-4-60 : 1,000 unfed fry 
Recovery, 11 -9-60 : No parr found in this beck 
RIVER DUDDON 
No. 3—Thwaite Yeat Beck 
Existing Fish Stock : 265 brown trout from 3 inches to 6 inches (removed) 
Implanted, 12-4-60 : 1,000 unfed fry 
Recovery, 8-9-60 : 128 salmon parr 
No. 4—Green Beck Head 
Existing Fish Stock : 145 brown trout from 2 inches to 5 inches (not re-
moved) 
Implanted, 12-4-60 ; 1,000 unfed fry 
Recovery, 8-9-60 : No parr found in this beck 
RIVER LUNE 
No. 5—Smithy Beck, Howgill 
Existing Fish Stock : 426 brown trout (removed) 
Implanted, 13-4-60 : 1,000 unfed fry 
Recovery, 8-9-60 : 135 salmon parr 
No. 6—New House Beck, Howgill 
Existing Fish Stock : 235 brown trout from 3 inches to 9 inches (not re-
moved) 
Implanted, 13-4-60 : 1,000 unfed fry 
Recovery, 9-9-60 : 94 salmon parr 
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RIVER HINDBURN 
No. 7—Knott Hill Beck 
Existing Fish Stock : 104 brown trout (removed) 
Implanted, 21-4-60 : 1,000 unfed fry 
Recovery, 9-9-60 : 78 salmon parr 
No. 8—Clear Beck 
Existing Fish Stock : 195 brown trout from 2 inches to 10 inches (not re-
moved) 
Implanted, 21-4-60 : 1,000 unfed fry 
Recovery, 6-9-60 : 124 salmon parr 
RIVER HODDER 
No. 9—Heaning Brook 
Existing Fish Stock : 574 brown trout (removed) 
Implanted, 21-4-60 : 1,000 unfed fry 
Recovery, 12-9-60 : 108 salmon parr 
No. 10—Horseshoe Brook 
Existing Fish Stock : 377 brown trout from 2 inches to 10 inches (not re-
moved) 
Implanted, 21-4-60 : 1,000 unfed fry 
Recovery, 15-9-60 : 65 salmon parr 
Total parr surviving from 10,000 unfed fry : 803. 
Percentage per 1,000 planted equals 8.03 
Total of parr surviving from 5,000 unfed fry in five streams from which 
fish stock was removed equals 520 
Percentage per 1,000 planted equals 10,4 
Total of parr surviving from 5,000 unfed fry planted in five streams from 
which fish stock was not removed equals 238 
Percentage per 1,000 planted equals 5.6. 
Green Beck (Duddon) and Borrans Beck (Kent) failed to produce any 
parr. In these two streams, the natural stock of fish was allowed to remain 
but it is doubtful if the negative results were due to predation. A survey 
taken to determine food supplies two weeks after fry were planted showed 
that both streams maintained a poor population of the acquatic forms which 
are taken by fry in the early feeding stages. Nevertheless, the food supply 
was sufficient to rear a number of parr, A probable cause of mortality could 
be low temperature in the two streams; if this was the case, life in the 
streams would not be very active, and this, coupled with poor food supply, 
would reduce the quantity of food available for the young fish to almost nil. 
Test becks on Lune, Hindburn, and Hodder produced a total of 604 
parr from 6,000 fry planted—283 from streams where the fish stock had 
been allowed to remain, and 321 from streams where the fish stock had been 
removed. This showed an increase in numbers surviving of about 20 per 
1,000 in becks which were cleared of fish, and an overall average survival 
of 100,6 per 1,000 for these streams. 
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SUMMARY 
/ 
Maintenance of fish stocks are dependent upon three basic factors :— 
(1) That adult fish are in sufficient numbers to produce offsprings in 
quantity to offset natural wastage. 
(2) That sufficient spawning ground is available to the adult fish, and 
where deposited ova will develop normally. 
(3) That the supply of food shall be sufficient to maintain the eventual 
stock. 
Opinions have often been expressed that artificial re-stocking of rivers 
will not increase basic stock of fish. Evidence is available that where re-
stocking has been carri ed out, little increase in fish stock has resulted. Con-
versely, there is no evidence to show that if re-stocking had not been carried 
out basic stocks of fish would not have been less. It is true, however, that 
where natural spawning and rearing grounds are adequate, stocks of mature 
fish should be sufficient to produce enough ova to maintain their specie, and it is 
likely that the fry produced by these adult fish will be so numerous that the 
river will never produce sufficient food to rear all the fry that are present. 
The methods of propagation previously listed have been tried in all 
areas of the Lancashire River Board. 
Investigations into the results from ova planting have shown that 
where silt is present in quantity heavy mortality in ova results. 
During the marking and examination of natural salmon redds very few 
healthy ova were found. 
Survivals to under-yearling from fed fry were much higher than from 
either ova or unfed fry implants. 
Investigations revealed that the greatest volume of food in the stomachs 
of very young fry was composed to chironomid larvae. 
Study of the availability of food in various streams have shown that 
larvae of the chironomid midge is available in the form of "drift" in greater 
quantities during the months of May and June. This is probably one reason 
why fed fry show a higher rate of survival to under-yearlings than those 
produced from ova or unfed fry, the reason being that the fry can be re-
tained in the hatchery and artificially fed until April, May and June when 
the highest available food supply occurs. 
Food supplies coming from reservoirs and lakes appears to fluctuate 
as does food in rivers, the peak coming between the end of April and the 
beginning of June. 
The difference in growth rate of under-yearlings from fed fry, unfed 
fry and ova is not a result of the method of planting but results from varying 
food supplies in the different streams. 
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The investigations revealed little real movement of young salmon and 
movement was in all cases restricted to between 50 yards upstream and 
500 yards downstream of the area implanted. Fry spread thinly over the 
whole length of streams will have far better access to the available food 
supply. 
Results of examination of the stomach content of eels seem to disprove 
the theory that eels are serious predators on young fish and ova, rather are 
they serious competitors on the available food reserves. 
The figures which have been given regarding survival rates and growth 
rates of fry in open waters may be open to criticism—this is as it should be 
—but figures given previously are accurate as far as it is possible to obtain. 
There is no doubt that the indiscriminate planting of fry in unexamined 
waters is unlikely to be attended with much success. Whilst most of the 
stocking of rivers is done by implanting ova, whether naturally or artificially, 
ova mortality can be abnormally high. The absence of sufficient good rear-
ing ground where the fry are protected from older fish, and where they are 
not unduly affected by predation by other types, are also important factors 
to which consideration must be given when carrying out propagation work. 
There is a lack of other factual information as to what happens in the 
rivers of the Lancashire River Board but it is gratifying to be able to state 
that more investigations have been carried out during the last four years on 
survival rates and growth patterns in the area of the Board, than at any 
previous time. There is no doubt that the investigations so far carried out, are 
a considerable improvement on the intuitive guesswork of the past. 



LANCASHIRE RIVER BOARD 
PROPAGATION OF FISH SUB-COMMITTEE 
REPORT 
Introduction 
1. The Propagation of Fish Sub-Committee of the Lancashire River 
Board have carried out a thorough investigation into the question of propa-
gation and further development of fish and matters relevant thereto,. This 
Report sets out as concisely as practicable the matters thay have investigated 
and the conclusions they have reached, 
2. For convenience of reference all the recommendations by the 
Sub-Committee are summarised at the end of this Report. 
Terms of Reference 
3. The Propagation of Fish Sub-Committee was set up with the following 
terms of reference :— 
(a) to go into the question of rearing fry produced at Middleton 
Hatchery to a higher state of development by artificial feeding and 
(6) to consider the question of river surveys with a view to ascertain-
ing where fisheries might be created or resuscitated, 
4. A number of other matters have been referred to the Sub-Committee 
by the Fishery Committee from time to time and these are dealt with in the 
report. 
Membership of Committee 
5. As later explained the constitution of the Committee has been ex-
panded in order to cope with additions to the range of subjects to be covered. 
At the conclusion of the Committee's deliberations leading up to this Report 
the Membership of the Committee was as follows :— 
Appointed by the Minister of Agriculture, Fisheries and Food 
and the Minister of Housing and Local Government: 
Sir H. Parkinson, K.B.E,, J.P. (Chairman). 
Appointed by the Minister of Agriculture, Fisheries and Food, 
To represent Drainage Boards, etc.: 
J, Forrester. 
G. Hadman, 
H. A, Slater, H.B.E. 
To represent Fishery Interest: 
W. Bailey. 
T. Croft, F.I.O.B. 
R. D. Houghton, M.A, 
J, W, Rogers. 
H, Thomas, ph.c, M.P.S. 
J. R, C, Woodbourne, J.P. 
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Appointed by the Lancashire County Council: 
Sir T, Hargreaves, J.P,, M.I.H.E. 
Appointed by the Burnley Corporation: 
H, Hudson, J.P. 
6. Since its early days the Board has co-operated with the Lune and 
Wyre Fishery Association in stocking the River Lune and its tributaries 
with salmon and sea trout ova stripped artificially from fish trapped in the 
Board's fish trap at Broadraine Weir and incubated in the hatchery at 
Middleton belonging to the Fishery Association. 
7. It was considered that if eggs incubated to the eyed stage were planted 
in upper waters of suitably productive becks previously devitalised of pre-
dators by electrically stunning the upper reaches, the fish stocks in the 
rivers might be substantially increased. 
8. The Fishery Officer reports that between 1956 and 1961, 5,416,000 
salmon ova and 1,964,000 salmon fry, a total of 7,380,000 and 1,673,000 sea 
trout ova and 124,000 sea trout fry, a total of 1,797,000 have been introduced 
into rivers in the Board's area, the majority in the Lune watershed, 
9. In June, 1960, the Fishery Officer reported to the Fishery Committee 
that there was a heavy mortality during the passage from the eyed stage to 
the fry stage of ova planted out in artificial redds. He stated that he had found 
that similar conditions appertained with regard to natural redds. 
10. The Fisher Committee agreed that the time appeared to be opportune 
to consider whether or not the planting out of 2 or 3 million eggs per year 
was a sound proposition and they appointed a Sub-Committee known as the 
"Middleton Hatchery Sub-Committee" to go into the question of rearing 
some of the fry (which have also been produced at Middleton Hatchery) to 
a higher stage of development by means of artificial feeding. 
11. In September, 1960, the Middleton Hatchery Sub-Committee met 
representatives of the Lune and Wyre Fishery Association when doubts 
were expressed on behalf of the Board concerning the wisdom of pursuing 
the policy of planting out eyed ova and it was stated that it might be ad-
visable to rear fry to a higher state of development but it was pointed out 
that in any scheme making use of Middleton Hatchery for this purpose the 
question of the control of the hatchery would have to be considered. The 
question of the control of the Middleton Hatchery is dealt with later in the 
Report. 
12. The Middleton Hatchery Sub-Committee presented a progress report 
to the Fishery Committee at its meeting in February, 1961, when the Fishery 
Officer stated that he was engaged in the preparation of a comprehensive 
report regarding the propagation of fish. It was apparent that the delibera-
tions of the Middleton Hatchery Sub-Committee would extend beyond its 
original terms of reference and it was subsequently combined with another 
Sub-Committee set up to consider the question of river surveys with a view 
to ascertaining where fisheries might be created or resuscitated and its 
terms of reference were extended accordingly. 
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The Board later re-named the Sub-Committee as the "Propagation of 
Fish Sub-Committee." 
13. As previously stated a number of other matters have been referred to 
the Sub-Committee by the Fishery Committee from time to time and these 
are dealt with in the Report. 
14. The Fishery Officer's comprehensive report on fish propagation en-
titled "Fisheries Investigation and Suggested Further Developments" 
was presented to the Fishery Committee at its Meeting in June, 1962, when 
they asked this Sub-Committee to consider it. 
15. The Sub-Committee have met on four occasions, namely, the 17th 
December, 1962, the 23rd January, 1963, the 23rd April, 1963, and the 
8th June, 1963. At the last mentioned meeting representatives of the Ribble 
Fisheries Association, the Lune and Wyre Fishery Association (the Joint 
Advisory Panel), the Northern Anglers' Association and representatives of 
angling interests in the Northern area of the Board attended. 
16. Various reports and papers of a technical nature, which it was thought 
might be of assistance have been before Members of the Sub-Committee 
when considering the Fishery Officer's Report. These include the following, 
namely, "A Policy for Middleton Hatchery," by Col. J. A. Black, a repre-
tative of the Lune and Wyre Fishery Association; "The Conservation of 
Fish in the light of the Bledisloe Report," by H. L. Gilson, of the Fresh-
water Biological Association; and "A Swedish View of the Value of Stocking 
Rivers with Salmon," by Dr. R. Carlin, the two last mentioned papers 
having been presented to the 1960 and 1961 London Conferences of the 
Salmon and Trout Association. 
17. The Sub-Committee have also had before them the views of the Lune 
and Wyre Fishery Association regarding the planting out of ova and the 
rearing of fed fry to the under yearling and smolt stages. The Sub-Com-
mittee have also considered the representations made to them by the various 
Associations, etc., referred to in paragraphs 15 of the Report. 
General 
18. Before proceeding to consider the question of fish propagation the 
Sub-Committee gave thought to the classification of Rivers within their 
area and to various causes which might have a harmful effect on fish stocks 
namely, pollution, predation and poaching and what additional steps might 
be taken beyond those being taken at the present time in connection there-
with. 
19. It was appreciated that adequate attention should be given to these 
various causes before fish propagation measures could be successfully 
undertaken. 
Classification of Rivers 
20. It is the view of the Sub-Committee that a river is only capable of 
supporting so much fish life and that too many growing bodies will deplete 
the natural food resources at the expense of immature fish populations. If it 
is the natural character of a river to sustain a particular type of fish it is 
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considered that that type of fish should be developed and others reduced. 
This view calls for a classification of rivers. It is the opinion of the Fishery 
Officer that salmon rivers cannot be first-class sea trout rivers and that sea 
trout in salmon rivers can also be damaging. The Sub-Committee have ap-
proved the following classification of rivers which classification includes the 
tributary streams of such rivers (except where otherwise stated) :— 
Rivers Lune and Ribble ;— 
Main salmon rivers. Main tributaries.—General purpose 
rivers. 
Rivers Kent, Crake, Leven and Duddon:— 
General purpose rivers. 
River Wyre:— 
To be subject to special attention having regard to the effect 
of water abstraction at its source and of pollution in the 
Estuary. 
Estuarial Pollution 
21. The Sub-Committee are fully aware of the detrimental effect which 
the polluted condition of Estuaries must have on stocks of migratory fish 
particularly smolts descending to the sea. Whilst they expect to see a sub-
stantial improvement in the conditions prevailing in the Estuaries when 
remedial works are carried out by the various Authorities discharging 
effluents to the various Estuaries they appreciate that this must be a long 
term project, 
22. The Board's Pollution Prevention Department are fully aware of the 
problem and the steps required to combat it and are dealing with the matter 
as expeditiously as possible. 
23. The Sub-Committee urge the three Area Committees of the Board to 
ensure that every step possible is taken to improve the conditions of the 
various Estuaries. 
Predators 
24. The Sub-Committee have considered the various types of predators 
on fish and fish food and the steps being taken by the Board to remove them. 
They are of the opinion that small eels and elvers consume a large amount of 
the food which would otherwise be available for other types of fish and they 
recommend that the Fishery Officer should give high priority to trapping 
them, 
25. The Fishery Officer informed the Sub-Committee that the Water 
Bailiffs are engaged from time to time in netting out or otherwise reducing 
coarse fish in particular upstream reaches of migratory fish rivers. The Sub-
Committee approve the present practice in removing coarse fish from the 
upper reaches of rivers and transferring them to the lower reaches or other 
coarse fish waters including canals. 
26. In response to an application by them the Joint Advisory Panel have 
been informed that the Board would welcome the assistance of local Associa-
tions in the removal of coarse fish and eels provided it is done with the 
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approval of the Board's Fishery Officer and under the supervision of the 
Board's Bailiffs. 
27. The Sub-Committee have also considered the harmful effects on fish 
stocks as a result of the activities of predatory birds. Generally speaking, it is 
an offence against the Protection of Birds Act, 1954, to kill wild birds. There 
are, however, a number of exceptions to this general rule and persons 
authorised by a River Board are empowered to kill certain types of wild 
bird. 
28. The Fishery Committee have approved the appointment of certain 
Water Bailiffs as "authorised persons" under the Act, to enable them to kill 
cormorants, greater and lesser black-backed gulls and herring gulls. The 
Sub-Committee support this policy although some doubt was expressed re-
garding the depredations made upon fish stocks by black-backed gulls. 
Poaching 
29. The Sub-Committee are fully aware of the harm caused to fish stocks 
by poachers. The Fishery Officer informed the Sub-Committee of the ex-
tensive patrols undertaken by Water Bailiffs often during the early hours of 
the morning under hazardous conditions. There have been several success-
ful prosecutions during recent months arising out of poaching on a large 
scale. 
30. Since the Board approved the policy of automatically prosecuting 
persons found fishing with rod and line without having previously taken out 
a River Board licence authorising such fishing the number of such prosecu-
tions has increased tremendously. 
31. Whilst the Sub-Committee recognise the need to proceed against 
offenders in this way they realise that the detection and prosecution of 
offenders on such a scale takes up a great deal of time including that of the 
Water Bailiffs. Having regard to this factor and the time in which the Water 
Bailiffs are engaged on other duties such as those at the Broadraine Fish 
Trap and the Middleton Hatchery the Sub-Committee wish to place on 
record that in their view there is a case for the appointment of additional 
Bailiffs accompanied by a possible reorientation of expenditure in other 
connections. 
This view has been made known to the Fishery Committee and their 
decision to appoint an additional bailiff for the South Eastern Area has been 
approved by the Board. 
32. The Sub-Committee congratulated the Fishery Officer and the Water 
Bailiffs on the detection of so many offenders. 
Propagation of Fish 
33. Having considered the foregoing matters the Sub-Committee turned 
their attention to the question of the propagation of migratory fish by means 
of (a) natural spawning, (6) stripping mature fish of their eggs and arti-
ficially fertilising them, incubating them to the eyed stage and planting them 
out in artificial redds and (c) hatching ova and rearing fish to the fed fry and 
under-yearling stages and subsequently planting them out in natural streams 
from which predators had been previously removed. 
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34. They saw slides showing the detrimental effects of silt on eggs in 
natural and artificial redds. They had regard to the Fishery Officer's report 
of the heavy mortalities encountered during the passage from the eyed stage 
to the fry stage of ova planted out in artificial redds. 
35. After considering the matter in all its aspects and taking into account 
the data contained in the Fishery Officer's report on Fisheries investigation 
and Suggested Further Developments the Sub-Committee reached the 
conclusion that the planting out of eggs in artificial redds is wasteful both 
of time and of money and that the most desirable course was to rear fish 
and subsequently introduce them into natural streams. The Sub-Com-
mittee are of the opinion that the bigger the fish when introduced into 
natural waters the better are their chances of survival. They consider it 
preferable to rear fish under natural conditions. The Sub-Committee would 
not be opposed to a policy of planting out eyed ova not required for propa-
gating to the fry stage in carefully selected becks where it is considered there 
is a reasonable chance of such a course proving successful. 
36. The Sub-Committee regard the removal of fish from over-populated 
rivers to under-populated and even sterile rivers as a cardinal feature of fish 
propagation. 
Hatchery Facilities 
37. In order to assist in the artificial propagation of fish it is most essential 
that hatchery facilities should be available. As stated earlier in this report, 
the hatchery of the Lune and Wyre Fishery Association at Middleton is at 
the present time used by the Board in conjunction with the Association for 
incubating ova artificially stripped from migratory fish trapped at Broad-
raine. 
38. The original hatchery building at Broadraine was extended some years 
ago, part of the labour being provided by the Board's Water Bailiffs but in 
the main the cost being defrayed (with the consent of the fishery owners 
concerned) out of moneys received from Contractors in respect of damage 
caused to fisheries in the Ribble watershed. The Fishery Officer informed the 
Sub-Committee that the cost of the Lune and Wyre Fishery Association of 
maintaining the hatchery buildings and providing heat, light and similar 
services is approximately £50 per annum. 
39. The technical and allied services at the hatchery are provided by the 
River Board through the Fishery Officer and the Water Bailiffs, the esti-
mated cost to the Board in this connection being approximately £400 per 
annum. It also costs the Board approximately £100 per annum in providing 
the necessary equipment, 
40. The Sub-Committee are of the opinion that any Hatchery with which 
the River Board are connected and on which public funds are expended 
should be operated for the benefit of the whole of the River Board Area. 
This has not proved possible under the arrangements which have operated 
up to the present time, 
41. The Fishery Officer informed the Sub-Committee that Middleton is 
not a hatchery in the sense in which that term is generally understood, but 
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a place for the incubation of ova with a capacity for incubating annually two 
million salmon ova and three million sea trout ova. The Fishery Officer 
estimates that three hundred thousand salmon unfed fry and three hundred 
thousand sea trout unfed fry can be produced from the ova incubated at 
Middleton from which it would be possible to develop there one hundred 
thousand each of salmon and sea trout to the fed fry stage. The Fishery 
Officer considers that this quantity is sufficient to supply the needs of the 
whole of the River Board Area. He states it is not possible to develop beyond 
the fed fry stage at Middleton and he feels it would be unwise to consider 
any expansions in the Middleton area. 
42. The Committeee are of the opinion that Middleton should be retained 
as an incubation plant and that suitable natural channels or streams should 
be sought to which the fed fry could be transferred from Middleton where 
they would be free from predators and could be brought to a larger state of 
growth, perhaps even to the smolt stage. 
43. Channels discharging compensation water from reservoirs from a level 
at which natural food is prevalent have been mentioned in this connection 
as being desirable for that purpose where such arrangements are possible. 
It might be necessary to protect selected streams and channels by netting or 
otherwise to safeguard the progeny there in from predatory birds, 
44. The Sub-Committee are of the opinion that the River Board should 
own Middleton Hatchery and they advocate that it be acquired from the 
Lune and Wyre Fishery Association provided this can be done by agreement. 
In the avent of its acquisition by the River Board the Sub-Committee are 
of the further opinion that an Advisory Committee on which representation 
of fishery interests should be co-opted be set up to advise on the running of 
the Hatchery. 
45. If the River Board do not acquire the Hatchery the Sub-Committee 
consider that it should be controlled by a Joint Committee comprising 
representatives of the River Board and the Fishery Association. 
46. At the request of the Sub-Committee the Fishery Officer has prepared 
various schemes (on the assumption that one hundred thousand each of fed 
salmon fry and fed sea trout fry could be produced at Middleton Hatchery), 
indicating the natural channels or streams into which the fed fry might be 
transferred with estimates of the cost of bringing the fed fry on to a greater 
stage of growth such as the fingerling and smolt stages. 
47. In his principal Report the Fishery Officer gave details of the growth 
rates in selected feeder streams at present in use. A total of 160 streams have 
been investigated for this purpose by the Fishery Officer over the past 4 | 
years and he has reported on 39 of these which he considers to be the best 
he has found in the Board's area. He informed the Sub-Committee that 
before any of these streams could be used to obtain a greater percentage of 
production, screens would be necessary and for preference he suggested 
self-cleaning rotary screens at the upstream end of each propagation river. 
Three stainless steel grilles would be fitted at the lower end of each propa-
gation channel. The maintenance of the screens would require attendance 
by the Water Bailiffs three times each week in normal conditions and more 
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often when the rivers are in spate. A bye-pass channel of similar dimensions 
to the propagation streams would have to be cut at the head of the stream 
and would join it again downstream of the stainless steel grilles. The cost 
involved would be in the region of £500 exclusive of labour costs. 
48. As an alternative to the rotary screens, the Fishery Officer suggests the 
installation of stainless steel grilles at the upper and lower parts of each 
stream which would reduce the cost, A bye-pass channel would still be 
essential. 
49. The Sub-Committee are of the opinion that it would be appropriate 
to experiment on these lines on the occasion of the building of a new reser-
voir when the River Board might stipulate the construction of such channels 
with rotary screens as one of the conditions to be observed by the water 
undertakers before being permitted to abstract water. They also consider 
that any such channels should be protected against predatory birds by wire 
netting of sufficient height to enable Water Bailiffs to enter. 
50. The Fishery Officer has also reported on the rearing of fed fry to the 
under yearling stage in fibre glass rearing tanks. He considers that if such 
scheme as this was adopted 40 tanks would be required and the cost ex-
clusive of labour would amount to a sum in the region of £2,500. An experi-
ment on these lines is at present being carried out by the Dee and Clwyd 
River Board. It was seen by members of the Fishery Committee during the 
course of the inspection of the Dee and Clwyd Area which was carried out 
last year. The Sub-Committee feel that there is no necessity at present for 
this Board to carry out a similar experiment and they have asked the Fishery 
Officer to maintain close liaison with the Dee and Clwyd River Board in 
order to ascertain the outcome of their experiment. 
51. The Fishery Officer has also reported on the present methods of plant-
ing out ova and of rearing fry to the unfed and fed stages, in which he showed 
that a greater percentage of survival was obtained from fish reared to the 
fed fry stage. The cost of each returning fish was approximately 6s. 4d. 
52. The Fishery Officer has also reported on the possibility of artificially 
rearing fish in other controlled watercourses such as Mill Races and he sug-
gests that the following may be of value :— 
Langcliffe Mill Dam and Race on the River Ribble. 
Brants-ghyll Hatchery (at present disused), at Ribble Head. 
Chapel Beck on the River Lune. 
Fawcett Mill, near Raisbeck, Tebay, 
Haysgill, near Troutbeck, for the River Leven. 
High House Beck on the River Kent. 
53. The Sub-Committee requested the Fishery Officer to investigate 
these sites and any others brought to his notice in this connection with a 
view to their acquisition by the Board and to report in those cases where it 
is possible to conclude negotiations on a satisfactory basis, 
54. Consideration has also been given by the Committee to the question of 
the Dunsop Hatchery where experiments are at present being undertaken 
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on behalf of the Board in the production of migratory fish to the under 
yearling and second year stages, and it was considered by the Committee 
that these experiments should continue and probably be extended to pro-
duce up to 20,000 fish per annum. 
55. The Fishery Officer has discussed this matter with Mr. Birtwistle, the 
owner of the Hatchery, who considers that the Hatchery could accommodate 
up to 20,000 salmon fry to the under yearling stage. Having regard to the 
mortalities encountered in previous years and the cost of feeding, Mr. Birt-
wistle considers that a charge of £45 per thousand fish would not be un-
reasonable. This compares with £34 10s. Od. per thousand for brown trout 
and averages approximately £3 10s, Od, for each salmon returning to the 
river. 
56. The Sub-Committee are of the opinion that the Board should continue 
with these experiments on the lines indicated in the previous paragraphs. 
57. They wish to record their appreciation of the co-operation they have 
received from Mr. Birtwistle, 
58. The Fishery Officer reported that there were 2,500 fish at the Hatchery 
approaching smolt stage and developing a migratory instinct. He informed 
the Sub-Committee that he proposed to release these fish at the time that 
other smolts in the river were descending. Some Members of the Committee 
were of the opinion that it would be advisable to' tag some of the fish before 
releasing them and also to tag a comparable number of other smolts in the 
river, with a view to comparing the number of fish returning. There was 
some difference of opinion regarding the question of tagging and the Sub-
Committee authorised the Fishery Officer to take such steps as he considered 
might be appropriate in this connection after discussing the matter with Mr. 
Pentelow, of the Ministry of Agriculture, Fisheries and Food. 
59. The Sub-Committee expressed the view that the fish should be re-
leased in rivers throughout the whole of the Board's Area and that similar 
releases should take place at two-yearly intervals. 
Biological Work by Graduates 
60. The Fishery Officer informed the Committee that during conversation 
with Dr. Jones, of Liverpool University, he had ascertained that a number of 
graduates at the University would like the opportunity of carrying out work 
of a biological nature in rivers. The Sub-Committee wished to have more 
information in this connection as to what exactly is involved and any cost 
and they have asked the Fishery Officer to pursue the matter further with 
Dr. Jones. 
Acquisition of Tarns 
61. The Sub-Committee support the Fishery Officer's recommendation 
that consideration should be given to the acquisition of any tarn where it 
might be possible to establish public fishing. They are of the opinion that 
this policy should not only apply to tarns but to any other fishery which 
might be developed or resuscitated for the use of the general public. This 
policy would not extend to any fishery let to an Angling Association, 
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Undersized Fish in Canals 
62. Complaints are received from time to time from Angling Associations 
and others, of the poor quality, particularly as regards the size of coarse 
fish in canals. The Sub-Committee feel that there are far too many mouths 
to feed in these particular waters. 
63. The Fishery Officer suggested to the Sub-Committee that a survey 
should be carried out to ascertain the actual stock of coarse fish. They felt 
that Dr. Jones, of Liverpool University, might help in that connection and 
they have asked the Northern Anglers as well as the Fishery Officer to take 
the matter up with Dr. Jones. 
Fish Passes 
64. In his main report the Fishery Officer recommends that fish passes be 
speedily installed on rivers in the Ribble and Kent watersheds where there 
are impassable obstructions. The Sub-Committee agreed with, and support, 
such a policy. They are of the opinion, however, that any installations of 
this nature should be constructed in close co-operation with the various 
fishery owners and angling associations concerned, 
65. In this connection it should be noted that the Fishery Committee have 
agreed to the construction of a fish pass in one of the weirs at Settle, and this 
is in course of construction at the present time, 
66. The Sub-Committee have asked the Fishery Officer to prepare a list 
of impassable obstructions on the rivers in question with a view to the 
Fishery Committee inspecting them on some future occasion. 
Fish Traps 
67. The Sub-Committee approve in principle a recommendation of the 
Fishery Officer that suitable two-way census traps be placed on the rivers 
Ribble, Hodder and Kent at the following locations, namely, Calder Foot 
at the suggested Fylde Water Board intake; Waddow Weir; Hodder Foot, 
and Basinghyll (River Kent), such installations to have temperature re-
corders and water gauges. 
68. The Sub-Committee supported the Fishery Officer's views that in-
stallations of this nature are essential in order to secure the statistics and 
data which are so essential when considering the question of water abstrac-
tion. The Board have also approved the inclusion of a sum of money in the 
current year's estimates in connection with the provision of such an instal-
lation on the River Leven. 
69. The Sub-Committee do not feel able to make any recommendation re-
garding priority for any particular installation. They consider that this is a ' 
long-term project and that each installation will have to be considered on its 
merits as when the need for it arises. 
70. The Sub-Committee are of the opinion that propagation fish traps 
should not be confined to one river. 
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Check Weirs in the River Hodder 
71. The Fishery Officer has informed the Committee that in the River 
Hodder there are a number of rock-strewn zones where fish cannot spawn 
and where the food potential is very low. He has', therefore, suggested that a 
number of concrete check weirs be installed in this area which will hold silt 
and gravel at present being washed down the river and in consequence ex-
tend the spawning grounds. 
72. The Board have accepted the policy that public money should not be 
expended for the purpose of improving private fisheries. The Sub-Commit-
tee, however, are mindful of the fact that if the area for spawning purposes 
is extended as a result of the introduction of these check weirs the rivers as a 
whole will benefit. 
73. It has also been brought to the notice of the Sub-Committee that the 
Ministry of Agriculture, Fisheries and Food hold on trust for the Board a 
sum of £1,200 in 3 | % War Loan from which the Board receive the interest. 
This is the balance of an amount provided for the benefit of the former 
Ribble Board of Conservators by the Preston Corporation under the pro-
visions of a Local Act authorising the Corporation to abstract water from the 
Langden and Hareden streams and to be used by the Board of Conservators 
for the improvement of the fisheries of the River Ribble, River Hodder, or 
the tributaries of the River Hodder. The money is to be used for the benefit 
of fisheries in the rivers concerned. It was suggested to the Sub-Committee 
that this money might be used to defray the cost of the suggested check 
weirs, 
74. The Committee agree in principle with the Fishery Officer's suggestion 
regarding the introduction of check weirs providing the cost is met from the 
moneys referred to and subject to the fullest co-operation with the Board's 
Land Drainage Department, riparian owners, fishery owners and other in-
terested parties. 
Stocking River Hodder with Brown Trout 
75. The Ribble Fisheries Association have requested the Board to re-stock 
with brown trout portions of the River Hodder particularly in the Whitewell 
area (which they state are almost devoid of brown trout) in order to try and 
restore the brown trout population. 
76. The Board have declared on previous occasions that they are opposed 
to a policy of their stocking rivers with brown trout. The Sub-Committee 
see no reason why the Board should be asked to reverse its policy, 
77. It was suggested that the reason for the lack of brown trout in the 
middle reaches of the Hodder is lack of fish food. It is the view of the Sub-
Committee that this is a matter which might be mentioned to Dr. Jones, of 
Liverpool University. 
Acquisition of Fisheries 
78. It is the view of the Board that more fishing should be available for the 
use of the general public. 
Suggestions have been put forward from time to time that fisheries in 
the lower reaches of the Rivers Ribble, Calder and Darwen (which have a 
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small market value at the present time) might be purchased, having regard 
to the fact that their market value might be increased as the condition'of 
these rivers becomes less polluted and the demand for fishing increases. 
The purchase of these fisheries by the Board would prevent their being 
subsequently bought up by individuals or syndicates. 
79. The Sub-Committee are in entire agreement with such a policy. They 
also feel that consideration might be given to the question of river surveys 
with a view to ascertaining where fisheries might be created or resuscitated, 
It has been brought to the notice of the Fishery Committee that therea re 
certain fisheries in the River Ribble which might be acquired by the Board 
and investigations in this connection are being pursued. The Clerk is also 
pursuing enquiries regarding certain fisheries on Colne and Pendle Waters. 
Further reports in this connection will be submitted when the position be-
comes clarified. 
80. The Fishery Officer has also been requested to go into the question of 
acquiring certain fisheries in Meathop Drain. 
Skerton Fishery 
81. This fishery is owned by the Board and at the present time let to the 
Lune and Wyre Fishery Association on an annual tenancy. Their tenancy 
has been determined by notice which expires on the 31st December, 1963, 
82. It has been put forward on behalf of the Fishery Association that they 
should be permitted to retain control of the fishery in order to exercise 
supervision over poachers. The Sub-Committee do not feel that they would 
be justified in recommending any renewal of the lease to the Lune and Wyre 
Fishery Association. Whilst they have no desire to prevent anyone from 
fishing, indeed their policy is entirely in the opposite direction, the Sub-
Committee feel that there are exceptional circumstances why the Skerton 
Fishery should be retained by the Board as it is admirably situated close to 
the estuary for the purpose of being utilised by the Board in connection with 
their fish propagation scheme, They accordingly feel that when the lease of 
the Lune and Wyre Fishery Association expires on the 31st December next, 
the fishery should be retained by the Board for use in connection with their 
fish propagation scheme. 
83. As the tenancy of the Lune and Wyre Fishery Association does not 
expire until the end of the year, the Sub-Committee have deferred con-
sideration of the question of issuing day tickets. 
SUMMARY OF RECOMMENDATIONS 
Classification of Rivers.—The Rivers Lune and Ribble are classified 
as main salmon rivers; their main tributaries—general purpose rivers; 
the Rivers Kent, Crake, Leven and Duddon as general purpose rivers. The 
River Wyre is to be the subject of special attention having regard to the 
effect of water abstraction at its source and pollution in the estuary (Para. 20). 
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Estuarial Pollution.—The Area Committees are urged to see that 
every possible step is taken to improve the conditions of the various estuaries 
(Para. 23). 
Predators.—The Fishery Officer has been asked to give high priority 
to trapping eels and elvers (Para. 24), 
The policy of the Bailiffs in netting out or otherwise reducing course 
fish stocks in upstream reaches of migratory fish rivers and the present 
practice in removing coarse fish from the upper reaches of rivers and trans-
ferring them to the lower reaches or other coarse fish waters, including 
canals, is approved (Para. 25). 
The Joint Advisory Panel have been informed that the Board will wel-
come the assistance of local associations in the removal of coarse fish and eels 
provided it is done with the approval of the Board's Fishery Officer and 
under the supervision of the Board's Bailiffs (Para. 26). 
The policy of the Board in approving certain Bailiffs as "authorised 
persons" under the Protection of Birds Act, 1954, to enable them to shoot 
cormorants and greater and lesser black-backed gulls and herring gull, is 
supported. (Para. 28). 
Poaching.—It is considered there is a case for the appointment of addi-
tional Bailiffs accompanied by a possible reorientation of expenditures in 
other connections. This view has been made known to the Fishery Com-
mittee and their decision to appoint an additional Bailiff for the South-
Eastern Area has been approved by the Board (Para, 31). 
Propagation of Fish.—It is considered to be a waste of time and 
money to plant out eggs in artificial redds. The most desirable coarse is to 
rear fish and introduce them in rivers and streams. The bigger the fish when 
introduced into natural waters the better their chances of survival. It is pre-
ferable to rear fish under natural conditions (Para. 35). 
Sub-Committee not opposed to a policy of planting out eyed ova not 
required for the purpose of progataing to the fry stage in carefully selected 
becks where it is considered there is a reasonable chance of such a course 
proving successful. (Para, 35), 
The removal of fish from over-populated rivers to under-populated 
and even sterile rivers is regarded as a cardinal feature of fish propagation, 
(Para, 36). 
Hatchery Facilities.-—Any hatchery with which the River Board are 
connected and on which public funds are expended should be operated for 
the benefit of the whole River Board Area (Para, 40). 
Middleton Hatchery should be retained as an incubation plant and 
suitable channels or streams should be sought to which the fed fry could be 
transferred from Middleton where they would be free from predators and 
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could be brought to a larger state of growth, perhaps even to the smolt stage. 
Channels discharging compensation water from a level at which natural food 
is prevalent has been mentioned in this connection, (Para. 42). 
Protection of selected streams from predatory birds by wire netting is 
desirable (Para. 43). 
Middleton Hatchery should be owned by the River Board and it should 
be acquired from the Lune and Wyre Fishery Association provided this can 
can be done by agreement. (Para. 44). 
In the event of the acquisition of Middleton Hatchery by the River 
Board it should be controlled by an Advisory Committee on which repre-
sentatives of fishing interests should be co-opted, to be set up to advise on 
the running of the Hatchery. (Para. 44), 
If the Hatchery is not acquired by the River Board it should be con-
trolled by a Joint Committee comprising representatives of the River Board 
and the Fishery Association. (Para. 45). 
It might be appropriate to experiment on fish propagation streams by 
constructing self-cleaning rotary screens on the lines suggested by the 
Fishery Officer on the occasion of the building of a new reservoir. (Para, 49), 
There is no necessity at present to experiment in the rearing of fed fry 
to the under yearling stage in fibre-glass cases as a similar experiment is 
being carried out by the Dee and Clwyd River Board with whom the Board 
should maintain close co-operation. (Para. 50), 
The Fishery Officer is to investigate certain named sites and any others 
brought to his notice in connection with the acquisition of waters for the 
rearing of fish. (Para. 53), 
The experiments being carried out at Dunsop Hatchery in connection 
with the propagation of salmon should be continued. (Para. 56). 
The Fishery Officer has been authorised to take such steps as he con-
siders appropriate regarding the tagging of smolts reared at Dunsop 
Hatchery and other smolts in the river after discussing the matter with Mr. 
Pentelow. (Para. 58). 
Fish propagated at Dunsop should be released throughout the whole of 
the Board's Area and similar releases made every two years. (Para. 59), 
Biological Work by Graduates.—The Fishery Officer is to investi-
gate, with Dr. Jones, of Liverpool University, the question of Graduates 
carrying out biological work in rivers (Para, 60), 
Acquisition of Tarns.—Consideration to be given to the acquisition 
of tarns where it might be possible to establish public fishing or of any other 
fishery which might be developed or resuscitated for the use of the general 
public. (Para, 61), 
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Undersized Fish in Canals.—Northern Anglers and Fishery Officer 
to take up with Dr. Jones the question of surveying stocks of coarse fish in 
canals. (Para. 63). 
Fish Passes.—Fish passes to be constructed on rivers in Ribble and 
Kent watersheds where there are impassable obstructions. (Para. 64). 
The Fishery Officer is to prepare a list of such obstructions with a view 
to the Fishery Committee inspecting them. (Para. 66). 
Fish Traps.—Agreed in principle that suitable two-way census traps be 
placed on Rivers Ribble, Hodder and Kent at selected locations (Para. 67). 
No recommendation is put forward regarding priority for any particular 
installation. Each to be considered on its merits. (Para. 69). 
The Sub-Committee are of the opinion that propagation fish traps 
should not be confined to one river. (Para. 70). 
Check Weirs, River Hodder.—Agreed in principle with the instal-
lation of check weirs in the River Hodder providing cost is defrayed from 
moneys held by Ministry of Agriculture, Fisheries and Food in trust for the 
Board. (Para. 74). 
Stocking River Hodder with Brown Trout.—There is no reason for 
the River Board to reverse its policy of opposing stocking by the Board with 
brown trout. (Para. 76). 
Acquisition of Fisheries.—Support policy of purchasing fisheries in 
lower reaches of Rivers Ribble, Calder and Darwen. (Para. 79). 
Consideration might be given to the question of river surveys with a 
view to ascertaining where fisheries might be created or resuscitated. 
(Para. 79). 
Skerton Fishery.—Further consideration of question in connection 
with issuing day tickets at Skerton has been deferred. (Para. 83). 
The Sub-Committee would like to express their 
appreciation of the work of the Fishery Officer 
and his staff which has been considerable during 
their deliberations; to the Clerk who has attended 
all their meetings and to his Chief Clerk who at 
some inconvenience so quickly prepared this 
Report. 
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